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Abnormal Cardiac Sympathetic Nervous System
in Patients with Coronary Spastic Angina;
Assessment with lodine-123
Metaiodobenzylguanidine Myocardial
Scintigraphy
MIBG defects EBCT MRI decreased rWM
Pt!nl 14 8 7 8
Abnormal segments 44 15' 12' 24'
Matched with MIBG defects 14(93%1 12(100%1 20 (83%)
Matched with decr. rWM 20 (45%1 10(67%) 8(67%)
'p < 0.05 vS. MIBG defects
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Mutsumasa Takahashi, Hirofumi Yasue. Kumamoto University, Kumamoto, Japan
We have shown that dysregulation of autonomic nervous system plays an
important role in the mechanism(s) of coronary artery spasm. To assess re-
gional abnormalities in cardiac sympathetic nervous system in the mecha-
nism(s) of coronary artery spasm, twenty-eight patients with coronary spas-
tic angina and 10 control subjects were examined with MIBG myocardial to-
mographic imaging (SPECT) which is a non-invasive and useful method eval-
uating regional cardiac sympathetic nervous activity. The patients included
in this study had neither organic coronary stenosis nor myocardial infarc-
tion. MIBG-SPECTwas examined at rest and was avoided to perform during
anginal attack. Coronary spasm was documented by coronary angiography
during the anginal attack induced by intracoronary injection of acetylcholine
in all of the patients. MIBG-SPECT was performed at the time period when
spontaneous attack frequently occurred. Regional reduction of MIBG uptake
was observed in 30 of 42 areas perfused with coronary arteries having spasm
(sensitivity 71 %). whereas it was observed in 12 of 73 areas perfused with
coronary arteries not having spasm in patients with coronary spastic angina
and in control subjects (specificity 84%). Sensitivity for detecting coronary
arteries with spasm in the LAD was 69% (9/13 arteries) and that in RCA was
81 % (13/16 arteries) and that in LCX was 62% (8113 arteries). MIBG-SPECT
was again performed in 7 patients at4 months after complete suppression of
the anginal attack by treatment with calcium antagonists and nitrates without
b blocker. The re-studies showed that reduction of MIBG uptake was still ob-
served in the same scintigraphic areas having MIBG uptake reduction at the
initial studies in all patients tested. The results show that MIBG-SPECT is a
feasible and high sensitive method for predicting the coronary arteries with
spasm without provocation of coronary spastic anginal attacks, and sym-
pathetic nervous dysfunction continues for several months after complete
suppression of myocardial ischemia, suggesting that sympathetic nervous
dysfunction may not be the ischemic effect but playa possible role in the
cause of coronary artery spasm.
Conclusion: Regional reduction of MIBG myocardial uptake indicating ab-
normal sympathetic innervation is a very sensitive marker of LV involvement,
comparing EBCT, MRI and regional wall motion abnormalities, in ARVD.
in EBCT, 100% in MRI and 83% in decreased rWM). Abnormal segments
in MIBG, EBCT and MRI were poorly matched with decreased rWM (45%
in MIBG, 67% in EBCT and MRI). Fifteen segments which showed MIBG
defects revealed no abnormalities in EBCT, MRI and rWM. Massive fatty in-
filtration detected by EBGT and MRI highly correlated with MIBG defects and
decreased rWM. But the sympathetic abnormalities as shown by MIBG de-
fects appeared to precede massive fatty infiltration and rWM abnormalities.
Uptake and Retention of Radiolabled
lodophenylpentadecanoic Acid (IPPA) in a
Rabbit Model of Acute Myocardial Infarction
Bernard J. Villegas, Christopher P. Reinhardt, Robin Marcel, Jeffrey A. Leppo.
University of Massachusetts Medical Center. Worcester, MA
When radiolabeled iodophenylpentadecanoic acid (IPPA) is administered to
patients with stable coronary artery disease, hibernating myocardium can be
detected. However, the uptake and retention of IPPA within acutely infarcted
and stunned myocardium has not been critically examined. Accordingly, we
evaluated the initial distribution and retention of IPPA in infarcted and viable
myocardium from the risk area (RA) of 7 rabbits. The left circumflex artery
was occluded for 1 hour during which Nb-95 labeled microspheres (MS) were
injected to define the RA. Following 1 hour of reperfusion, Ru-1 03 labeled MS
and 1-123 IPPA were injected. To allow partial myocardial clearance of the 1-
123 IPPA, a 40 minute period without intervention was observed after which
Cr-51 labeled MS and 1-125 IPPA were injected. The hearts were harvested
5 minutes later to determine the retention of 1-123 IPPA and initial uptake of
1-125IPPA. Hearts were cut into segments which were individually incubated
in Nitro Blue Tetrazolium baths to determine viability. The MS and IPPA ac-
tivity for the normal, the infarcted RA and the viable RA was measured and
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Detection of Left Ventricular Involvement with
1-123 MIBG SPECT in Patients with
Arrhythmogenic Right Ventricular Dysplasia:
Comparison with Electron-beam CT, MRI and
Left Ventriculography
Implantation LA-diameter paroxymal AF paroxym al AF chronic AF
site (mm) before implant after implant after implant
RAA (n ~ 41 pts) 42 ± 7 3/41 pts ( 7%) 4/41 pts 10%} 1/41 pts (2%1
RLW (n ~ 68 pts) 41 ± 7 9/68 pts (13%) 26/68 pts 38'10}' 4/68 pts(6%)(
'p < 0.05
Conclusion: The development f paroxysmal or chronic atrial fibrillation
in dual chamber pacing is strongly determined by the implantation site of
the atrial lead. The implantation of the atrial lead at the right lateral wall is
associated with a higher incidence of frequent episodes of AF as well as
development of chronic AF during long term follow up.
Sympathetic Nervous System, Ventricular
Function, and New Imaging Agents
Monday, March 20,1995, Noon-2:00 p.m.
Ernest N. Morial Convention Center, Hall E
Presentation Hour: Noon-1 :00 p.m.
Dual chamber pacemakers were implanted in 109 consecutive patients (pts;
62 ± 14 years, 56 m, 53 f, organic heart disease 29 pts). The indication was
AV-block in 51 pts; sick sinus syndrome in 58 pts. The purpose of this ret-
rospective study was to determine the impact of the atrial lead implantation
site on the subsequent development of atrial fibrillation (AF) episodes. None
of the pts had chronic AF, but 12 pts (11 %) had paroxysmal AF before im-
plant. Pts were classified according to the atrial implantation site: right atrial
appendix (RAA) and right lateral wall (RLW). All pts were regularly seen in our
pacemaker clinic. The median follow up period was 19 months (range 3-96
months).
Results: There were no significant differences between the groups regard-
ing age, sex, organic heart disease, indication for pacing and diameter of the
left atrium (LA). Preimplant episodes of AF were significantly higher in pts
with lead implantation at the RLW than in pts with implantation in the RAA
(13% vs 7%, p < 0.05).
Is the Site of Atrial Lead Implantation in Dual
Chamber Pacing of Importance for Preventing
Atrial Fibrillation? The Hidden Benefits of Lead
Implantation in the Right Atrial Appendix
AV-delay (p < 0.05). In 6/15 pts the optimal AV-delay was in the range of 150
to 170 ms; in 4 pts it was shorter (x 130 ms), in 5 it was markedly longer
(x 193 ms). There was no pt whose SV could not be enhanced significantly
by optimal programming of the PM. WI-pacing was constantly inferior to
optimized DDD-pacing.
Conclusions: In pts with depressed LV-function and a dual-chamber PM
CO can be optimized by searching for the best individual AV-delay by
Doppler-Echo. The indication for DDD pacing might be considered in heart
failure pts even if there is only a prolonged AV-interval WAV-Block) during
sinus rhythm.
Nobukazu Takahashi, Yoshio Ishida, Yoshiaki Hirose, Satio Kuribayashi,
Sirou Kamakura, Makoto Takamiya. Na~'onal Cardiovascular Center, Osaka, Japan
Histological, functional abnormalities in the left ventricular (LV) myocardium
have been observed in some patients (pts) with arrhythmogenic right ventric-
ular dysplasia (ARVD). It is recently reported that 1-123 MIBG (MIBG) SPECT
allowed to detect early stage in ARVD. But comparing MIBG SPECT with
other noninvasive examination has not been studied. We performed MIBG
(111 MBq) SPECT, electron-beam CT (EBCT), MRI and left ventriculography
(LVG) in 16 ARVD pts to evaluate the best method forthe early diagnosis of LV
involvement. ARVD was diagnosed on the basis of RV wall motion abnormal-
ity, left bandle branch block type ventricular tachycardia, and myocardial fatty
infiltration andlor fibrosis in RV endomyocardial biopsy. We divided the LV
myocardium into 5 segments (apical, anterior, septal, posterior and lateral),
and we assessed the findings in each segment. Abnormalities of regional
tracer uptake in MIBG delayed (4 hr) SPECT images were evaluated by using
the extent bull's-eye map which exhibits reduced %uptake under mean-2SD
of 10 normal controls. Abnormal segments in EBCT, MRI and regional wall
motion abnormalities (rWM) were highly matched with MIBG defects (93%
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normalized to the mean activity of the entire left ventricle, and is displayed
as follows:
Reperfusion Blood Flow
At 1 hour At 1.7 hour
IPPA Distribution/Blood Flow
1-123 Rentention 1-125 Uptake
After Ex, clearance from various organs is similar At R, clearance is similar
for H, Lu and I, but faster for Li, Quality of images is determined by H/organ
ratio (small ROI immediately adjacent to H), H/organ ratios over time after
injection are shown:
Normal
RA-Viable
RA-Infact
099 ± 0.10
1.17 ± 0.22
1.14 ± 0.38
1.11 ± 0.16
0.86 ± 0.17*
0.73 ± 0.24*
1.01 ± 0.08 101 ± 026
0.94 ± 0.20 097 ± 015
0.94 ± 0.30 094 ± 016
*p < 0.05
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Over time only minimal improvement of ratios occurred (Le, maximal
change was at R: H/Li from 1,0 ± 0,1 to 1.3 ± 0,1).
Conclusion: Since no significant change in H/organ ratio occurs, imaging
with FF is not very time-dependent Imaging can be started early after both
exercise and rest injection, This observation has clinical relevance regarding
the design of one day imaging protocol.
Reproducibility of regional wall motion was visually interpreted by an ex-
pert observer in a blinded fashion using a 3 point score (3, 2, 1 = normal,
hypo- and a/dyskinesis, respectively) to 5 left ventricular wall segments (Sl-
S5 = basal anterior, distal anterior, apical, distal inferior and basal inferior),
Results of segmental score agreement between the first and second study
were: Overall: 116/135 (86%, kappa = 0.74), Sl: 23/27(85%, kappa = 0,72),
S2: 23/27 (85%, kappa = 0.84), S3: 25/27 (93%, kappa = 0,85), S4: 25/27
(93%, kappa = 0,80), S5: 18/27 (67%, kappa = 0,64),
Conclusion: TmExFP is a highly repeatable test with high degree of repro-
ducibilityfor visual regional wall motion and quantitative LVEF and with high
inter- and intra-observer agreement
Repeatability of Treadmill Exercise Ejection
Fraction and Wall Motion Using Tc-99m
Sestamibi First Pass Radionuclide
Ventriculography
Boaz Benari, Hosen Kia\, Jacob Erel, Mark Hyun, Fan Ping Wang, Cyndi Williams,
Guido Germano, Kenneth Van Train, John D. Friedman, Daniel S, Berman,
Cedars-Sinai Medical Center, L.A., CA
Coronary Angiographic and Doppler Flow
Correlates of Technetium-99m Sestamibi
Myocardial Perfusion Abnormalities Following
Successful Coronary Angioplasty
D, Douglas Miller, Jose Esparza, Carol Mechem, Sheila Byers, Richard Bach, Mark
D, Wittry, Morton J. Kern, Thomas J. Donohue, Saint Louis University Health Sciences
Center. St. Louis, Missouri
Tc-99m sestamibi peak treadmill exercise first pass (TmExFP) radionuclide
ventriculography has been recently validated (Friedman et al J Nucl Car-
diol 1994; 1:382-8). However, the repeatability of TmExFP assessment has
not been previously reported. Therefore, we prospectively repeated TmExFP
within 40 ± 51 days in a group of 27 clinically stable patients, The level of
exercise achieved was similar (double product: 26357 ± 3877 vs, 26621 ±
4287, p = nsl and there was no interval change in clinical or treatment status,
Also, to evaluate inter- and intra-observer agreement, we blindly analyzed a
separate group of 20 patients with a broad range of LVEF. Results of repeata-
bility, inter- and intra-observer agreement on LVEF are as follows:
Thallium-201 myocardial perfusion defects may persist in studies performed
early after angiographically successful percutaneous transluminal coronary
angioplasty(PTCA), The causes for and frequency of post-PTCA technetium-
99m sestamibi (MIBI) perfusion abnormalities have not been elucidated in
man, We examined the post-PTCA quantitative coronary angiographic and
distal/proximal (d/p) intracoronary Doppler average peak flow velocity (APV)
correlates of MIBI myocardial tomography in tie PTCA perfusion beds of 34
consecutive pts (M = 19, F = 15; age = 57 ± 14 yrs), The average pre-PTCA
% diameter stenosis [%DS in LAD = 15, RCA = 10, LCX = 6, graft = 3] was
78 ± 15%. Same-day rest-stress MIBI tomograms were blindly scored for
the presence and # of reversible myocardial defects in post-PTCA perfusion
beds using a 20 segment model. Results of pts with normal (n = 24) and
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Sum of t-values (>2)
B!JPlanar
LLN of various tracers are significantly different from each other and
greater for P than for SP On P imaging differences between TI and Tc-99m
agents were primarily at base and anterior wall, whereas on SP no pattern
existed, Differences in P imaging may be due to marked effect of interpola-
tive background subtraction, whereas back projection and filtering produces
smaller random SP differences, Thus, LLN of various agents are markedly
different for P but less for SP Radiotracer-specific normal databases should
be used for quantification of P and SP myocardial perfusion imaging,
For quantification of planar and SPECT myocardial perfusion imaging lower
limits of normal (LLN) are generated for each specific radiotracer from nor-
mal subjects, It is unclear how LLN for TI-201 (TI), Tc-99m-Sestamibi (MB),
Tc-99m-Tetrofosmin (TF) and Tc-99m-Furifosmin (FFI compare quantitatively
Accordingly we performed quantitative comparison of exercise planar (P) and
SPECT (SP) in normal subjects «3% likelihood CAD) with TI (P:26, SP:26);
MB (P:20, SP:28); TF (P:27, SP:42) and FF (P:12, SP:13), LLN (mean - 2sd)
were generated using 36-points circumferential count profiles of Pviews and
SP short axis slices, Comparisons were made by unpaired t-tests of each
matched data point of 2 radiotracers, Summed t-values > 2 (p < 0,051 repre-
sent a measure for point-to-point significant difference between LLN curves,
The higher the value the greater the difference, The figure shows t-values for
comparison of various tracers for P and SP:
Quantitative Comparison of Planar and SPECT
Normal Databases of Thallium-201, Sestamibi,
Tetrofosmin and Furifosmin
Hitoshi Naruse, Edouard Daher, Albert Slnusas, Diwakar Jain, Donna Natale,
Frans Wackers, Yale University, New Haven, IT
Despite a significant decrease in blood flow within the RA at the end of the
experiment, the retained 1-123 IPPA reflected the blood flow at the time of its
injection. We conclude that following acute coronary occlusion and reperfu-
sion, the initial distribution of IPPA is related to flow and does not reflect the
severity of myocardial injury, In addition, the cardiac retention of IPPA can-
not be used to identify acutely infarcted or stunned myocardium, Therefore,
during the immediate peri-infarction period, IPPA uptake and kinetics cannot
be used to determine the viability of reperfused myocardium,
Tc99m-Furifosmin Organ Clearance and
Heart/Organ Ratio After Exercise and at Rest:
Implication for Timing of Imaging
Edouard Daher, Albert J, Sinusas, Frans J, Th, Wackers, Donna Natale,
Wendy Bruni, Tc-99m Furifosmin Investigators, Yale Univ" New Haven, CT
Tc99m-furifosmin (FF) has shown promising results in Phase III studies, We
performed serial exercise (EX) and rest (R) FF planar imaging in 13 normal
volunteers, using two same-day Tc-FF injections for defining organ biokinet-
ics, For EX imaging 10 mCi of FF was injected IV at peak EX and for R imaging
30 mCi of FF 3 hours later, Serial 5 min planar images were obtained in the
anterior view at 5, 10, 15 and 60 min, following both injections, Regions of
interests (ROI) were drawn over heart (H), liver (Li), lung (Lu), and intestines
(I), Decay-corrected counts were plotted against time after injection,
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